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(54) METHOD AND DEVICE FOR MOUNTING SEMICONDUCTOR PART 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the amount of a deposit at mounting, 
to reduce poor connection, and to improve reliability after connection, by, 
during heating with a heating means, removing the out gas near a 
thermosetting bonding material. 

SOLUTION: Relating to a mounting device for a semiconductor part, a film 
piece 102 is cut out, in accordance with shape and size of an IC chip 110, 
from an anisotropic conductive film 101 on a base sheet 130, and stuck to 
the IC ship 110. The sticking IC ship 1 10 is placed on a stage, etc., and then 
vacuum-sucked to a connection tool 201. The film piece 102 is 
heated/pressurized at, for example, 130-180° C, 20-50kg/cm2. Thereby a 
bump 111 and a circuit electrode 21 1 are electrically connected, and a 
thermosetting resin for forming the film piece 102 is cured. At that time, 
since the out gas generated from the thermosetting resin is blown away with 
the gas jetted from a gas jetting nozzle 301, the deposit on a circuit board 
210, the connection tool 201. etc., is much less. 
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CLAIMS 



[Claim(s)] 

[Claim 1] 1st maintenance means which is mounting equipment of semi-conductor components and 
holds said mounted medium to connect a mounting medium and a mounted medium electrically using the 
charge of a thermosetting binder, The 2nd maintenance means which joins said mounting medium to the 
front face of said mounted medium held at this 1st maintenance means through said charge of a 
thermosetting binder, A heating means to heat and stiffen said charge of a thermosetting binder which 
intervenes between said mounting medium joined with this 2nd maintenance means, and said mounted 
medium, Mounting equipment of the semi-conductor components characterized by having an out 
escape-of-gas means to remove the out gas near said charge of a thermosetting binder, during heating 
by this heating means. 

[Claim 2] Mounting equipment of the semi-conductor component according to claim 1 which carry out 
the description of said out escape-of-gas means having been equipped with one piece, two or more 
nozzles for gas injections, or the nozzle for gas intake arranged near said 1st maintenance means in 
order to inject a gas around said charge of a thermosetting binder. 

[Claim 3] Mounting equipment of the semi-conductor component according to claim 2 characterized by 
having a temperature control means by which said nozzle for gas injections controls the temperature of 
the gas to inject. 

[Claim 4] The through hole for vacuum adsorption by which said 1st maintenance means was formed in 
the stage in which said mounted medium is laid, and this stage, The through hole for out gas intake 
prepared in the periphery of the location in which is equipped with the 1st vacuum pump which performs 
the inhalation of air from this through hole for vacuum adsorption, and said out escape-of-gas means 
lays said mounted medium of said stage, Mounting equipment of the semi-conductor component 
according to claim 1 characterized by having the 2nd vacuum pump which performs the inhalation of air 
from this through hole for out gas intake. 

[Claim 5] Mounting equipment of the semi-conductor component according to claim 1 to 4 characterized 
by having further an alignment means to control the location at the time of joining said mounting medium 
to said mounted medium by said 2nd maintenance means. 

[Claim 6] Mounting equipment of the semi-conductor component according to claim 1 to 5 with which 
said charge of a thermosetting binder is characterized by being anisotropic conductive adhesives. 
[Claim 7] Mounting equipment of the semi-conductor component according to claim 6 characterized by 

said anisotropic conductive adhesives being anisotropic conductive films. 

[Claim 8] Mounting equipment of the semi-conductor component according to claim 1 to 7 characterized 
by either [ at least ] said mounting medium or said mounted medium being a semiconductor device. 
[Claim 9] Mounting equipment of the semi-conductor component according to claim 1 to 7 characterized 
by either [ at least ] said mounting medium or said mounted medium being the circuit board. 
[Claim 10] The maintenance process which is the mounting approach of the semi-conductor 
components which connect a mounting medium and a mounted medium electrically using the charge of a 
thermosetting binder, and holds said mounted medium with the 1st maintenance means, The junction 
process which joins said mounting medium to the front face of said mounted medium held at said 1st 
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maintenance means with the 2nd maintenance means through said charge of a thermosetting binder, The 
heating process which heats and stiffens said charge of a thermosetting binder which intervenes 
between said mounting medium joined at this junction process, and said mounted medium, The mounting 
approach of the semi-conductor components characterized by having the out escape-of-gas process of 
removing the out gas near said charge of a thermosetting binder, during heating by this heating process. 
[Claim 1 1] The mounting approach of the semi-conductor component according to claim 10 which carry 
out the description of being the process to which said out escape-of-gas process injects or inhales a 
gas from one piece or two or more nozzles around said charge of a thermosetting binder. 
[Claim 1 2] The mounting approach of the semi-conductor component according to claim 1 1 
characterized by controlling the temperature of the gas to inject in said out escape-ol^gas process. 
[Claim 13] The mounting approach of the semi-conductor component according to claim 10 
characterized by to be the process which performs vacuum adsorption of said mounted medium by 
performing the inhalation of air from the through hole for adsorption which said maintenance process 
prepared in the stage in which said mounted medium is laid, and for said out escape-of-gas process to 
be a process which removes said out gas by performing the inhalation of air from the through hole for 
out gas suction prepared in said stage. 

[Claim 14] The mounting approach of the semi-conductor component according to claim 10 to 12 
characterized by having further the alignment process which controls the location at the time of joining 
said mounting medium to said mounted medium by said junction process. 

[Claim 15] The mounting approach of the semi-conductor component according to claim 10 to 14 
characterized by using anisotropic conductive adhesives as said charge of a thermosetting binder. 
[Claim 16] The mounting approach of the semi-conductor component according to claim 15 
characterized by using an anisotropic conductive film as said anisotropic conductive adhesives. 
[Claim 17] The mounting approach of the semi-conductor component according to claim 10 to 16 
characterized by using a semiconductor device as either [ at least ] said mounting medium or said 
mounted medium. 

[Claim 18] The mounting approach of the semi-conductor component according to claim 10 to 16 
characterized by using the circuit board as either [ at least ] said mounting medium or said mounted 
medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting equipment and its mounting approach for 
connecting semi-conductor components, such as a semiconductor device and the circuit board. 
[0002] 
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[Description of the Prior Art] Conventionally, what uses for example, anisotropic conductive adhesives is 
known as a technique of making connection between a semiconductor device and the circuit board, 
connection of semiconductor devices, connection of the circuit boards, etc. 
[0003] As these anisotropic conductive adhesives, an anisotropic conductive film (Anisotropic 
Conductive Film;ACF) can be used, for example. This anisotropic conductive film is producible by 
distributing homogeneity to the epoxy system resin of for example, a heat-curing mold, and applying 
thinly a conductive particle with a diameter of 3-15 micrometers to it on a base sheet (20-30 
micrometers in for example, thickness). At this time, what was formed, for example with metals, such as 
solder, and the thing which plated metals, such as Au, on the front face of the particle formed with 
plastics can be used as a conductive particle. 

[0004] As reference indicated about this anisotropic conductive film, there is "MES'93 microelectronics 

symposium collected works p79-p82" etc., for example. 

[0005] 

[Problem(s) to be Solved by the Invention] Hereafter, IC chip is explained about the mounting process of 
the conventional semi-conductor components taking the case of the case where it connects with the 
circuit board, using drawing 10 - drawing 14 . 

[0006] In addition, drawing 10 - drawing 14 are process drawings for explaining the mounting approach of 
the conventional semi-conductor components roughly, and a perspective view, drawing 1 1 - drawing 14 
of drawing 10 are sectional views. 

[0007] ** First, as shown in drawing 10 , start the piece 1002 of a film by cutting the anisotropic 
conductive film 1001 which distributed the conductive particle 1020 according to the configuration and 
magnitude of the connection side of IC chip to mount At this time, a base sheet 1010 does not cut but 
cuts only the part of the anisotropic conductive film 1001. 

[0008] ** Next, make the piece 1002 of a film started from the anisotropic conductive film 1001 adhere 
to the IC chip 1010. For this reason, the chip maintenance side of the tool 1 101 for film supply is made 
to carry out vacuum adsorption of the IC chip 1110 first, as shown in drawing 1 1 . And the field in which 
the bump 1111 was formed among this IC chip 1 1 10 is pressed against the piece 1002 of a film, for 
example, it is 2 the temperature of 60-70 degrees C, and a 0.1-0.25kg [/mm ] load. This piece 1002 of a 
film can be made to adhere to the IC chip 1110 heating and by pressurizing about 0.5 to 1.0 seconds. 
And the piece 1002 of a film can be removed from a base sheet 1010 by raising the tool 1 101 for film 
supply in the condition as it is. 

[0009] In addition, as it replaces with the approach shown by ** and ** and was shown in drawing 12 , 
the anisotropic conductive film 1001 is put on rubber 1201, such as silicone. The IC chip 1110 made to 
hold to the tool 1 101 for film supply is pressed against this anisotropic conductive film 1001. The 
temperature of 60-70 degrees C, and a 0.1 -0.25kg [/mm ] load by 2 Heating and by pressurizing, it is 
good about 0.5 to 1.0 seconds also as making the piece 1002 of a film adhere to the IC chip 1110. 
[0010] ** Then, as shown in drawing 13 , lay the circuit board 1310 on the stage 1302 for connection. 
And the circuit board 1310 is made to hold on this stage 1302 for connection by performing vacuum 
adsorption using the through hole for vacuum adsorption and vacuum pump (not shown [ both ]) which 
were formed in this stage 1302 for connection. Moreover, once the IC chip 1110 to which the piece 1002 
of a film adhered is laid in the installation base of arbitration etc., vacuum adsorption of it is carried out • - 
again at the tool 1301 for connection. And after moving this tool 1301 for connection to the upper part 
of the circuit board 1310, alignment of the bump 1111 of the IC chip 1110 and the circuit electrode 1311 
of the circuit board 1310 is performed. This alignment may be performed by dashing the IC chip 1110 
and the circuit board 1310 against position criteria (it being able to constitute from a block, a projection, 
etc.), and may perform ** using the image recognition pattern of the bump 1111 and the circuit 
electrode 1311 which were obtained by the image recognition equipment using a CCD camera etc. 
[0011] ** Next, make the piece 1002 of a film contact the circuit board 1310 using the tool 1301 for 
connection, for example, heat and pressurize in the temperature of 130-180 degrees C, 20-50kg/cm2 of 
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loads, and time amount 10-20 seconds. Thereby, as shown in drawing 14 , a bump 1111 and the circuit 
electrode 1311 are electrically connected through the conductive particle 1020 in the piece 1002 of a 
film. Furthermore, the heat-curing mold resin which forms the piece 1002 of a film hardens with this 
heating. 

[0012] Then, a mounting process is completed by performing above-mentioned process ** - ** about 
other circuit electrodes 1312 in which it was prepared by the circuit board 1310. 

[0013] However, at such a conventional mounting process, there was a fault that an affix was formed in 
the periphery of the circuit board 1310, or the IC chip 1110 and the stage 1302 for connection of the 
gas generated when [ of a bump 1111 and the circuit electrode 1311] performing heating for connection 
(above-mentioned process **). It is thought that it is the gas generated from the heat-curing mold resin 
which forms this piece 1002 of a film, i.e., out gas, when this gas heats the piece 1002 of a film. 
[0014] When an affix is formed in the circuit board 1310 by out gas, non-connected some or all of a 
circuit electrode (not shown) may be covered with this affix. In this case, at a next process, when this 
circuit electrode is connected, a faulty connection is woken up or the dependability after connection 
falls. 

[0015] Since especially the connected near part of a field had many amounts of formation of an affix, 
mounting spacing of the IC chip 1110 needed to be enlarged to some extent, and mounting of high 
density was difficult. 

[0016] Moreover, when an affix is formed in the stage 1302 for connection by out gas and other circuit 
boards 1310 are laid on this stage 1302 for connection, there is a possibility that the parallelism of the 
circuit board 1310 may be spoiled by this affix. Furthermore, the adhesion between the front face of the 
stage 1302 for connection and the rear face of the circuit board 1310 is spoiled by this affix, and there 
are also both 1302 and a possibility that the thermal conductivity between 1310 may get worse. Such 
parallelism or thermally conductive aggravation also becomes a faulty connection at the time of 
connection, and the cause of the dependability aggravation after connection. 

[0017] Furthermore, such an affix adheres also to the tool 1301 grade for connection. For this reason, 
the instrument of this tool 1301 grade for connection needed to be washed periodically, and it had 
become a burden on maintenance / management of mounting equipment from needs, such as securing 
the dependability of equipment. 

[0018] In addition, such a technical problem was generated, not only when connecting IC chip to the 
circuit board using anisotropic conductive adhesives, but when making connection of IC chips, or when 
connection of the circuit boards was made. 

[0019] Much of the mounting equipment and the mounting approach of semi-conductor components that 
an affix is hard to be formed by this out gas was expected even if out gas occurred for a reason which 
was explained above, when performing heat curing conventionally. 
[0020] 

[Means for Solving the Problem] 

(1) The manufacturing installation of the semi-conductor components concerning the 1st invention is 
related with the equipment which connects a mounting medium and a mounted medium electrically using 
the charge of a thermosetting binder. 

[0021] 1st maintenance means by which this equipment holds a mounted medium, and the 2nd 
maintenance means which joins a mounting medium to the front face of the mounted medium by which it 
was held at this 1st maintenance means through the charge of a thermosetting binder, It has a heating 
means to heat and stiffen the charge of a thermosetting binder which intervenes between the mounting 
media and the mounted media which were joined with this 2nd maintenance means, and an out escape- 
ol^gas means to remove the out gas near the charge of a thermosetting binder during heating by this 
heating means. 

[0022] Since according to such a configuration it is removable with an out escape-of-gas means even if 
out gas occurs, in case the mounting medium held with the 2nd maintenance means is joined to the 
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mounted medium held at the 1st maintenance means and the charge of a thermosetting binder is heated 
with a heating means, the amount of the affix which originates in this out gas and is generated can be 
reduced. 

[0023] (2) Moreover, the mounting approach of the semi-conductor components concerning the 2nd 
invention is related with the approach of joining a mounting medium and a mounted medium electrically 
using the charge of a thermosetting binder. 

[0024] The maintenance process at which this approach holds a mounted medium with the 1st 
maintenance means, and the junction process which joins a mounting medium to the front face of the 
mounted medium by which it was held at said 1st maintenance means with the 2nd maintenance means 
through the charge of a thermosetting binder, It has the heating process which heats and stiffens the 
charge of a thermosetting binder which intervenes between the mounting media and the mounted media 
which were joined at this junction process, and the out escape-ol^gas process of removing the out gas 
near the charge of a thermosetting binder during heating by this heating process. 

[0025] Since according to such a configuration it is removable at an out escape-of^gas process even if 
out gas occurs, in case a mounting medium is joined to the mounted medium held at the maintenance 
process at a junction process and the charge of a thermosetting binder is heated with a heating means, 
the amount of the affix which originates in this out gas and is generated can be reduced. 
[0026] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention (the 1st invention and 
invention of the 2nd) is explained using a drawing. In addition, please understand that the numerical 
conditions which do not pass among drawing for the magnitude of each component, a configuration, and 
arrangement relation to be roughly shown in extent which can understand this invention, and for it be 
and which are explained below are only mere instantiation. 

[0027] The 1st operation gestalt **** and the 1st operation gestalt of this invention are explained using 
drawing 1 - drawing 3 . In addition, this operation gestalt explains taking the case of the case where IC 
chip is mounted in the circuit board. 

[0028] Drawing 1 - drawing 3 are the process sectional views for explaining the mounting equipment and 
the mounting approach of semi-conductor components concerning this operation gestalt. 
[0029] ** Start the piece 102 of a film from the anisotropic conductive film 101 on a base sheet 130 like 
the conventional case (refer to drawing 10 ) first according to the configuration and magnitude of the IC 
chip 1 1 0 (it corresponds to the "mounting medium" of this invention). 

[0030] ** Next, make the piece 102 of a film started from the anisotropic conductive film 101 adhere to 
the IC chip 110. For this reason, by making the chip maintenance side of the tool 120 for film supply 
carry out vacuum adsorption of the IC chip 1 10 first, as shown in drawing 1 , the field in which the bump 
1 1 1 was formed among this IC chip 1 10 is pressed against the piece 102 of a film by holding the IC chip 
110, for example, it is 2 the temperature of 60-70 degrees C, and a 0.1-0.25kg [/mm ] load. It takes 
about 0.5 to 1.0 seconds heating and pressurization. Thereby, this piece 102 of a film can be made to 
adhere to the IC chip 110. And the piece 102 of a film can be removed from a base sheet 130 by raising 
the tool 120 for film supply in the condition as it is. 

[0031] ** Then, as shown in drawing 2 , lay the circuit board 210 (it corresponds to "the mounted 

medium" of this- invention) on the stage 202 ("the 1st maintenance means" of this invention 

corresponds) for connection. And the circuit board 210 is made to hold on this stage 202 for connection 
by performing vacuum adsorption using the through hole for vacuum adsorption and vacuum pump (not 
shown [ both ]) which were formed in this stage 202 for connection. Moreover, once the IC chip 1 10 to 
which the piece 102 of a film adhered is laid in the installation base of arbitration etc., vacuum 
adsorption of it is carried out at the tool 201 for connection. And after moving this tool 201 for 
connection to the upper part of the circuit board 210, the image recognition equipment (not shown) 
using a CCD camera performs alignment of the bump 111 of the IC chip 110, and the circuit electrode 
211 of the circuit board 210. 
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[0032] ** After alignment is completed, drop the tool 201 for connection and make the piece 102 of a 
film contact the circuit board 210 first, as shown in drawing 3 . Next, one nozzle 301 for gas injections is 
arranged so that the gas injection tip 302 may counter the side face of the piece 102 of a film. And, 
making the gas of arbitration inject from this nozzle 301 for gas injections By dropping the tool 201 for 
connection further, combining it, turning on a power source 303, and passing a current to the tool 201 
for connection, (The heater which consists of this tool 201 for connection and power source 303 
corresponds to the "heating means" of this invention) The piece 102 of a film is heated and pressurized 
in the temperature of 130-180 degrees C, 20-50kg/cm2 of loads, and time amount 10-20 seconds. The 
heat-curing mold resin which a bump 1 1 1 and the circuit electrode 21 1 are connected electrically first, 
and forms the piece 102 of a film after that by this hardens. Moreover, since the out gas which occurs 
from heat-curing mold resin is played about by the gas which the nozzle 301 for gas injections injects at 
this time, there are very few affixes generated by the circuit board 21 0 and the tool 201 grade for 
connection. In addition, it is not limited and especially the class of gas to inject is N2. Gas, a dried air, 
etc. can be used. Moreover, what is necessary is to limit neither the aperture of the nozzle 301 for gas 
injections, nor especially the flow rate of an injection gas, and just to determine suitably according to 
the magnitude of the IC chip 1 1 0 etc. 

[0033] Then, a mounting process ends above-mentioned process ** - ** by carrying out about other 
circuit electrodes of the circuit board 210. 

[0034] Thus, since it can blow about with the gas into which the nozzle 301 for gas injections injects the 
out gas which occurs from heat-curing mold resin according to the mounting equipment and the 
mounting approach concerning this operation gestalt, the affix generated by the circuit board 210 and 
the tool 201 grade for connection can be lessened. Therefore, according to this operation gestalt, the 
faulty connection generated at the time of connection can be reduced, and improvement in the 
dependability after connection can be aimed at. 

[0035] By combining and being able to reduce the affix formed in the periphery of a field which has 
connected in the circuit board 210, it also becomes possible to narrow mounting spacing of the IC chip 
110, and mounting of high density of it is attained. 

[0036] Moreover, since the affix by which out gas is formed in the stage 202 for connection owing to 
can also be reduced according to this operation gestalt, the parallelism and thermal conductivity at the 
time of laying other circuit boards on this stage 202 for connection can be raised, and improvement in 
the faulty connection generated also by this at the time of connection or the dependability after 
connection can be aimed at. 

[0037] Furthermore, since the affix formed in the tool 201 grade for connection can be reduced, it 
becomes unnecessary to wash periodically the instrument of this tool 201 grade for connection 
therefore, and the burden on maintenance / management of mounting equipment can be mitigated. 
[0038] In addition, although this operation gestalt took and explained the case where the IC chip 110 
was connected to the circuit board 210 to the example, of course, it can be used for between other 
semi-conductor components (for example, connection of the circuit boards and IC chips etc.). 
[0039] Moreover, although [ this operation gestalt ] a gas is injected from the nozzle 301 for gas 
injections, the effectiveness same also as inhaling a gas can be acquired from this nozzle. 
- [0040] The 2nd operation gestalt, next the 2nd operation-gestalt of- this invention are explained using 
drawing 4 - drawing 6 . In addition, this operation gestalt also explains taking the case of the case where 
IC chip is connected to the circuit board. 

[0041] The point that this operation gestalt formed the temperature control means in the nozzle for gas 
injections, and the point which uses such two or more nozzles for gas injections differ from the 1st 
above-mentioned operation gestalt 

[0042] Drawing 4 (A) and (B) are the conceptual diagrams showing the example of a configuration of the 
nozzle for gas injections used with this operation gestalt, respectively. 

[0043] In drawing 4 (A), the nozzle body 401 is formed with the ingredient excellent in thermal 
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resistance, such as a metal and a ceramic. And the heater 403 is ****(ed) by the peripheral face of this 
nozzle body 401. According to such a configuration, the temperature of the gas which flows and injects 
the inside of a nozzle body 401 from the gas injection tip 402 is controllable by heating by passing a 
predetermined current at a heater 403. 

[0044] Moreover, in drawing 4 (B) t the nozzle body 41 1 is formed with the ingredient excellent in thermal 
resistance like the case of this drawing (A). Moreover, the heater 413 is arranged inside this nozzle body. 
The temperature of the gas which flows and injects the inside of a nozzle body 41 1 from the gas 
injection tip 412 is controllable by heating by passing a predetermined current at a heater 413 also by 
such configuration. 

[0045] Drawing 5 and drawing 6 are the process sectional views for explaining the mounting equipment 
and the mounting approach of semi-conductor components concerning this operation gestalt. Hereafter, 
the mounting approach concerning this operation gestalt is explained using these drawings. 
[0046] ** Start the piece 502 of a film from the anisotropic conductive film 501 on a base sheet 530 like 
the conventional case (refer to drawing 10 ) first according to the configuration and magnitude of the IC 
chip 510 (it corresponds to the "mounting medium" of this invention). 

[0047] ** Next, press against the piece 502 of a film the field in which the bump 51 1 was formed by 
making the chip maintenance side of the tool 521 for film supply carry out vacuum adsorption of the IC 
chip 510 first, as shown in drawing 5 , for example, it is 2 the temperature of 60-70 degrees C, and a 
0.1 -0.25kg [/mm ] load. This piece 502 of a film is made to adhere to the IC chip 510 heating and by 
pressurizing about 0.5 to 1.0 seconds. 

[0048] ** Then, like the case of the 1st above— mentioned operation gestalt, while laying the circuit 
board 610 (it corresponds to "the mounted medium" of this invention) on the stage 602 (it corresponds 
to "the 1 st maintenance means" of this invention) for connection, perform vacuum adsorption by the 
same approach of the 1st operation gestalt, and hold this circuit board 610. And the tool 601 (it 
corresponds to "the 2nd maintenance means" of this invention) for connection is made to carry out 
vacuum adsorption of the IC chip 510 to which the piece 502 of a film adhered, and further, after moving 
this tool 601 for connection to the upper part of the circuit board 610, the image recognition equipment 
using a CCD camera etc. performs alignment of the bump 511 of the IC chip 510, and the circuit 
electrode 611 of the circuit board 610 (not shown). 

[0049] ** After alignment is completed, drop the tool 601 for connection and make the piece 502 of a 
film contact the circuit board 610 first, as shown in drawing 6 . Next, two nozzles 603,604 for gas 
injections are arranged so that each gas injection tip 605,606 may counter the side face of the piece 
502 of a film, respectively. And, turning on the heater (referring to drawing 4 ) of this nozzle 603,604 for 
gas injections, and making a predetermined gas inject with predetermined laying temperature By 
dropping the tool 601 for connection further, combining it, turning on a power source 607, and passing a 
current to the tool 601 for connection, (The heater which consists of this tool 601 for connection and 
power source 607 corresponds to the "heating means" of this invention) The piece 502 of a film is 
heated and pressurized in the temperature of 130-180 degrees C, 20-50kg/cm2 of loads, and time 
amount 10-20 seconds. The heat-curing mold resin which a bump 511 and the circuit electrode 611 
are connected electrically, and forms the piece 502 of a film after that first by this hardens. Moreover, 

since the-out gas which occurs from heat-curing mold resin is played about by the gas which the nozzle - 

603,604 for gas injections injects at this time, there are very few affixes generated by the circuit board 
610 and the tool 601 grade for connection. In addition, what is necessary is not to limit conditions, such 
as a gaseous class, aperture of the nozzle 603,604 for gas injections, and a gaseous flow rate, and just 
to determine them suitably according to the magnitude of the IC chip 510 etc. [ as well as the 1st 
operation gestalt ] 

[0050] Then, a mounting process ends above-mentioned process ** - ** by carrying out about other 
circuit electrodes of the circuit board 610. 

[0051] Thus, with this operation gestalt, since the affix generated by using the nozzle 603,604 for gas 
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injections like the case of the 1st above-mentioned operation gestalt by the circuit board 610 and the 
tool 601 grade for connection can be lessened, reduction of the faulty connection generated at the time 
of connection and improvement in the dependability after connection can be aimed at, it combines, and 
mounting of high density is attained. 

[0052] Moreover, with this operation gestalt, since the temperature control means 403,413 is formed in 
the nozzle 603,604 for gas injections, a gas can be heated and injected. And this becomes possible to 
equalize temperature, such as the IC chip 510 and the circuit board 610. That is, although the 
temperature of IC chip etc. became an ununiformity and had become causes, such as IC chip and 
breakage of the circuit board, since the field where the heat of the tool for connection is transmitted, 
and the field which is not transmitted were generated when the conventional mounting approach is 
applied to mounting of large-sized IC chip etc.. according to this operation gestalt, the heterogeneity of 
such temperature can be reduced. 

[0053] In addition, since [ this operation gestalt ] two nozzles 603,604 for gas injections are used, it is 
possible to make effectiveness that the amount of generation of the affix by out gas can be reduced 
much more big. Namely, although effectiveness sufficient in having injected the gas depending on the 
arrangement and the consistency of the circuit electrode 611 which were arranged by the circuit board 
610 may not be acquired only from an one direction with one nozzle for gas injections It can avoid 
injecting a gas from a 2-way using two nozzles 603,604 for gas injections like this operation gestalt, then 
such un-arranging, and the certainty at the time of preventing generation of an affix can be raised. 
[0054] Furthermore, according to this operation gestalt. the parallelism and thermal conductivity at the 
time of laying other circuit boards on the stage 602 for connection can be raised like the 1st operation 
gestalt, and improvement in the faulty connection generated also by this at the time of connection or 
the dependability after connection can be aimed at 

[0055] Moreover, like the 1st operation gestalt, since it becomes unnecessary to wash the instrument of 
the tool 601 grade for connection periodically, the burden on maintenance / management of mounting 
equipment is mitigable. 

[0056] In addition, although this operation gestalt also took and explained to the example the case where 
the IC chip 510 was connected to the circuit board 610, of course, it can be used for between other 
semi-conductor components (for example, connection of the circuit boards and IC chips etc.). 
[0057] Moreover, although the nozzle for gas injections was made into two with this operation gestalt, of 
course [ three or more are sufficient as this nozzle for gas injections, and ], still larger effectiveness is 
expectable by increasing a number. 

[0058] Furthermore, when not performing gaseous temperature control with this operation gestalt, it is 
good also as inhaling a gas from these nozzles. 

[0059] The 3rd operation gestalt. next the 3rd operation gestalt of this invention are explained using 
drawing 7 - drawing 9 . In addition, this operation gestalt explains taking the case of the case where IC 
chips are connected. 

[0060] By inhaling out gas from the through hole prepared in the stage for connection, this operation 
gestalt is the point of removing out gas. and differs from the 1st and 2nd operation gestalt mentioned 
above. 

[0061] Drawing 7 is the sectional- view showing roughly the configuration of the -1st maintenance- means 
used with this operation gestalt, and an out escape-of-gas means. 

[0062] As shown in this drawing, two or more through holes 711 and 712 for vacuum adsorption. ... and 
two or more through holes 721 and 722 for out gas intake, and ... are prepared in the stage 701 (it 
corresponds to "the 1st maintenance means" of this invention) for connection. Among these, it is 
prepared in the field in which the through holes 71 1 and 71 2 for vacuum adsorption and ... should lay the 
IC chip 815, and it is used in order to hold this IC chip 815 on the stage 701 for connection by vacuum 
adsorption. On the other hand, it is prepared in the periphery of the field in which the through holes 721 
and 722 for out gas intake and ... should lay the IC chip 815, and it is used in order to inhale the gas 
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around this IC chip 815. For this reason, the through holes 71 1 and 712 for vacuum adsorption, the 
through holes 721 and 722 for ... and out gas intake, and ... are connected to the vacuum pump 731,732 
by piping 741,742, respectively. 

[0063] Drawing 8 and drawing 9 are the process sectional views for explaining roughly the mounting 
equipment and the mounting approach of semi-conductor components concerning this operation gestalt. 
Hereafter, the mounting approach concerning this operation gestalt is explained using these drawings. 
[0064] ** Start the piece 802 of a film from the anisotropic conductive film 801 on a base sheet 830 like 
the conventional case (refer to drawing 10 ) first according to the configuration and magnitude of one IC 
chip 810 (it corresponds to the "mounting medium" of this invention). 

[0065] ** Next, press against the piece 802 of a film the field where the bump 81 1 was formed by 
making the chip maintenance side of the tool 821 for film supply carry out vacuum adsorption of the 
above-mentioned IC chip 810 first, as shown in drawing 8 , for example, it is 2 the temperature of 60-70 
degrees C, and a 0.1 -0.25kg [/mm ] load. This piece 802 of a film is made to adhere to the IC chip 810 
heating and by pressurizing about 0.5 to 1.0 seconds. 

[0066] ** Then, as shown in drawing 9 , lay the IC chip (it corresponds to "the mounted medium" of this 
invention) 815 of another side on the stage 701 for connection, and start the inhalation of air by the 
vacuum pump 731. Thereby, vacuum adsorption of the IC chip 815 is carried out on the stage 701 for 
connection. And the tool 801 (it corresponds to "the 2nd maintenance means" of this invention) for 
connection is made to carry out vacuum adsorption of the IC chip 810 to which the piece 802 of a film 
adhered, and further, after moving this tool 801 for connection to the upper part of the IC chip 815, the 
image recognition equipment using a CCD camera performs alignment of the bump 81 1 of the IC chip 
810, and the circuit electrode 816 of the IC chip 815. 

[0067] ** After alignment is completed, while starting the inhalation of air by the vacuum pump 732 By 
dropping the tool 801 for connection, turning on a power source 903 collectively, and passing a current 
to the tool 801 for connection, (The heater which consists of this tool 801 for connection and power 
source 903 corresponds to the "heating means" of this invention) The piece 802 of a film is heated and 
pressurized in the temperature of 130-180 degrees C, 20-50kg/cm2 of loads, and time amount 10-20 
seconds. The heat-curing mold resin which a bump 811 and the circuit electrode 816 are connected 
electrically first, and forms the piece 802 of a film after that by this hardens. Moreover, since the out 
gas which occurs from heat-curing mold resin at this time is inhaled in a vacuum pump 732 from the 
through holes 721 and 722 for out gas intake, and .... there are very few affixes generated by the IC chip 
810,815 and the tool 801 grade for connection. In addition, especially conditions, such as a gas flow rate 
by the inhalation of air of the vacuum pump 732 at this time, are not limited. 

[0068] Thus, with this operation gestalt, since it considered as the configuration which inhales out gas 
from the through holes 721 and 722 for out gas intake, and .... the affix generated by the IC chip 810.815 
and the tool 801 grade for connection can be reduced. And like the above-mentioned 1st and 2nd 
operation gestalt, reduction of the faulty connection generated at the time of connection and 
improvement in the dependability after connection can be aimed at, it combines, and, thereby, mounting 
of high density is attained. 

[0069] Furthermore, since the affix by which out gas is formed in the stage 701 for connection owing to 
- as well as the 1st and 2nd operation gestalt can be reduced, the parallelism and thermal conductivity at 
the time of laying other IC chips on this stage 701 for connection can be raised, and improvement in the 
faulty connection generated also by this at the time of connection or the dependability after connection 
can be aimed at. 

[0070] Moreover, since it becomes unnecessary to wash the instrument of the tool 801 grade for 
connection periodically, the burden on maintenance / management of mounting equipment is mitigable. 
[0071] In addition, as for especially the number, an array, etc. of the through hole for vacuum adsorption, 
and the through hole for out gas intake, in this operation gestalt, it is needless to say that what is 
necessary is not to be limited and just to carry out by changing suitably according to terms and 
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conditions, such as magnitude and a configuration of the IC chip 810,815, and an yield of out gas. 
[0072] Moreover, although two sets of vacuum pumps 731,732 were used with this operation gestalt, one 
set of a vacuum pump may be connected to both the through hole for vacuum adsorption, and the 
through hole for out gas intake, and, of course, inhalation of air may also be performed. In such a case, 
i.e., also when the 1st vacuum pump and 2nd vacuum pump are made to serve a double purpose, it is 
contained in this invention. 
[0073] 

[Effect of the Invention] Since the amount of the affix generated at the time of mounting can be 
reduced according to the mounting approach of the semi-conductor components concerning the 
mounting equipment of semi-conductor components and the 2nd invention concerning invention of the 
1st of this application as explained to the detail above, it is effective when aiming at reduction of a 
faulty connection and improvement in the dependability after connection. 

[0074] Moreover, by the ability reducing an affix, it becomes unnecessary to wash mounting equipment 
periodically therefore, and the burden on maintenance / management of mounting equipment can be 
mitigated. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a process sectional view for explaining the mounting equipment and the mounting 

approach of semi-conductor components concerning the 1st operation gestalt. 

[Drawing 2] It is a process sectional view for explaining the mounting equipment and the mounting 

approach of semi-conductor components concerning the 1st operation gestalt. 

[Drawing 3] It is a process sectional view for explaining the mounting equipment and the mounting 

approach of semi-conductor components concerning the 1st operation gestalt. 

[Drawing 4] It is the conceptual diagram showing the example of a configuration of the nozzle for gas 
injections which uses (A) and (B) with the 2nd operation gestalt. 

[Drawing 5] It is a process sectional view for explaining the mounting equipment and the mounting 

approach of semi-conductor components concerning the 2nd operation gestalt. 

[Drawing 6] It is a process sectional view for explaining the mounting equipment and the mounting 
approach of semi-conductor components concerning the 2nd operation gestalt. 

[Drawing 7] It is the sectional view showing roughly the configuration of an out escape-of^gas means to 
use it with the 3rd operation gestalt. 

[Drawing 8] It is a process sectional view for explaining the mounting equipment and the mounting 
approach of semi-conductor components concerning the 3rd operation gestalt. 
[Drawing 9] It is a process sectional view for explaining the mounting equipment and the mounting 
approach of semi-conductor components concerning the 3rd operation gestalt. 
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[Drawing 10] It is a perspective view for explaining an example of the mounting process of the 
conventional semi-conductor components. 

[Drawing 1 1] It is a sectional view for explaining an example of the mounting process of the conventional 
semi-conductor components. 

[Drawing 12] It is a sectional view for explaining an example of the mounting process of the conventional 
semi-conductor components. 

[Drawing 13] It is a sectional view for explaining an example of the mounting process of the conventional 
semi-conductor components. 

[Drawing 14] It is a sectional view for explaining an example of the mounting process of the conventional 

semi-conductor components. 

[Description of Notations] 

101: Anisotropic conductive film 

102: The piece of a film 

110: IC chip 

111: Bump 

120: The tool for film supply 

201: The tool for connection 

202: The stage for connection 

210: Circuit board 

21 1: Circuit electrode 

301: The nozzle for gas injections 

302: Gas injection tip 



[Translation done.] 
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